According to an estimate of World Health Organization (WHO), around 85--90% of the world\'s population consumes traditional herbal medicines, directly or indirectly.\[[@ref1]\] Despite of the rising popularity of herbal drugs, has also given rise to many reports describing adverse health effects due to variable quality, efficacy, and contents of herbal products as they are a class of pharmaceutical products and should meet the requirements of quality, safety and efficacy.\[[@ref2][@ref3][@ref4]\] Adulterations with toxic compounds, contamination with pathogenic microbes or presence of natural toxins like aflatoxins (AFs) have been reported in herbal products and plants.\[[@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12]\] In this regard, WHO had developed several guidelines for carrying out standardization procedures of raw herbal products to standardize certain herbal products.

Habb-e-Banafsha Qawi is composed of Banafsha (*viola odorata* Linn.), Turbud (*Marsdenia tenacissima*), Rubb-us-Soos (extract of *Glycyrrhiza glabra* Linn.) and Kateera (*Cochlospermum religiosum*). It is an important Unani compound drug useful in a cough, catarrah and coryza. In our present study, attempts have been made for standardization of Habb-e-Banafsha Qawi following the scientific parameters including organoleptic characters, macro- and micro-scopic characters, thin layer chromatography (TLC), ash value, solubility, pH values, AF contamination, heavy metal, and pesticide residues.

Materials and Methods {#sec1-1}
=====================

Plant materials {#sec2-1}
---------------

Ingredients, after collection from the market (M/S Shamsi Dawakhana, Ballimaran, Delhi), were authenticated by Dr. H.B. Singh, Department of Herbarium and Museum, NISCAIR, New Delhi.

Preparation of tablets {#sec2-2}
----------------------

The crude drugs were grounded into powdered depending upon the plant. The powder was then, passed through the mesh sieve number 100 (British Standard Sieve, BSS). The tablets were prepared on the instructions of National Formulary of Unani Medicine.

Organoleptic characters {#sec2-3}
-----------------------

These parameters were determined through observations made by a panel of 10 healthy individuals (five male and five female) in the age group of 22--30 years.

Macro and micro-scopic evaluation {#sec2-4}
---------------------------------

The shape, texture, and consistency of the tablet were measured through touch and visual observations while weight and dimensions were measured using microbalance and vernier calipers, respectively.

One tablet of Habb-e-Banafsha Qawi was crushed, powdered and stained with safranin. A mount was prepared to examine under compound microscope and structures were then drawn.

Thin layer chromatography {#sec2-5}
-------------------------

Extracts were prepared by extracting 2.0 g of powdered tablet with 40 ml each solvent (ethanol, petroleum ether \[60--80°C\] and chloroform), respectively for 6 h at 37°C with 60 rpm. A volume of 2 µl of each sample solution was applied to the absorbent layer of silica plate by sample applicator (Linomat 5, CAMAG, Switzerland). The TLC plate was then, developed with 50 ml of mobile phase consisting of toluene:ethyl acetate (8:2 v/v) for 90 min. The developed plate was derivatized with anisaldehyde reagent (Abs. ethanol:glacial acetic acid:conc. H~2~ SO~4~:anisaldehyde in the ratio of 85:10:5:0.5, v/v/v/v). The plate was photographed and scanned using Wincats 3.00 software (CAMAG, Switzerland), at the visible range at 550 nm.

Determination of ash values {#sec2-6}
---------------------------

### Total, acid insoluble and water soluble ash {#sec3-1}

The powdered drug 5.0 g was incinerated in a silica crucible in a muffle furnace at a temperature not exceeding 450°C. The samples were ignited until the color changed to white, which was then cooled and weighed to get the total ash content. The process was repeated until a constant weight was obtained, and the percentage of ash was calculated.

The total ash obtained was boiled with 25 ml dilute HCl (10%) for 5 min on a water bath. The insoluble ash was collected on Whatman Filter Paper and washed with hot water and ignited at a temperature not exceeding 450°C and the percentage of acid insoluble ash was calculated.

The same amount of total ash was dissolved in MilliQ water (25 ml) and boiled for 5 min on a water bath. The remaining process was repeated as performed with acid insoluble ash and percentage of water soluble ash was calculated.

Solubility studies {#sec2-7}
------------------

### Solubility in alcohol, water, and petroleum ether {#sec3-2}

The powdered tablet 5.0 g was dissolved in 100 ml of absolute ethanol (99%), water (MilliQ) and petroleum ether (60--80°C), respectively, in a closed flask and shaken at regular interval for 24 h and then allowed to stand for 18 h at room temperature. It was then filtered through Whatman Filter Paper. The insoluble sample along with filter paper was kept in an oven at 105°C for drying until a constant weight was obtained. The percentage of alcohol-soluble, water-soluble and petroleum ether soluble matter was calculated by following formula:
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pH values {#sec2-8}
---------

The powdered drug (1.0 g) was dissolved in MilliQ water to make 1.0 and 10% w/v solutions and pH was measured on the digital pH meter (Orion, USA).

Aflatoxin contamination {#sec2-9}
-----------------------

AFs were extracted from a ground sample with 70% methanol. The extracted sample and enzyme-conjugated AF were mixed and added to the antibody-coated microwell. Further steps were performed according to the manufacturer\'s instructions. The plate was measured optically with an absorbance filter (OD~450~) and a differential filter of 630 nm and were compared with the standards.

Determination of pesticide residue {#sec2-10}
----------------------------------

The organochlorine pesticides were determined by extracting each sample in Soxhlet apparatus and the extract were run under gas chromatograph (GC) instrument. Identification and quantification were accomplished using known amount of external standard procured from Sigma-Aldrich. However, the determination of organophosphorus pesticides was performed by GC-mass spectrometry.

Analysis of heavy metals {#sec2-11}
------------------------

Heavy metals were estimated by following the protocols of Rai *et al*.\[[@ref13]\] Analysis was done by using atomic absorption spectrophotometer (AAS; Perkin Elmer 5000). Qualitative and quantitative analysis of mercury and arsenic was performed following the Espinoza *et al*. on X-ray fluorescence spectrometer and AAS, respectively.\[[@ref14]\]

Results and Discussion {#sec1-2}
======================

The standardization and quality control of herbal materials by use of modern science and technology is vital. The organoleptic evaluation was done for identification of sensory characteristics like color, odor, taste, size. Extractive values are an approximate measure of the amount of a certain constituent or a group of certain constituents; the drug contains.\[[@ref15]\] Organoleptic characters, macroscopic characters, ash values, solubility, and pH values were determined, and their observations are depicted in [Table 1](#T1){ref-type="table"}. The tablets appeared in the form of solids with muddy color. The odor was found to be pleasant and tasted sweetish bitter \[[Table 1](#T1){ref-type="table"}\]. Microscopic examination of powdered drug specimen, as depicted in [Figure 1](#F1){ref-type="fig"}, revealed that it was mainly comprised of fragments of fibers, single or in group (Banafsha, Turbud). In a surface view, epidermal cells of Banafsha were observed which were made up of small rectangular to squarish cells. Fragments of vessels either single or in a group with simple pits were seen (Turbud). Total, acid insoluble and water soluble ash values were found to be 1.70 ± 0.60, 1.03 ± 0.31 and 0.83 ± 0.16%, respectively. Like most of the other tablets, Habb-e-Banafsha Qawi tablets have the highest solubility with water (9.16 ± 0.04%) followed by petroleum ether and ethanol. The pH values of both (1.0 and 10%) solutions of tablets were found to be acidic in nature. Chromatographic fingerprinting techniques are most significant methods which can be used for the routine herbal drug analysis and for quality assurance. By analytical techniques such as TLC, HPLC, and HPTLC, the presence of compounds can also be assessed and quantified to a certain limit.\[[@ref16][@ref17][@ref18]\] The details of TLC fingerprint of Habb-e-Banafsha Qawi are shown in [Figure 2](#F2){ref-type="fig"} and [Table 2](#T2){ref-type="table"}. Contamination with AFs and pesticides can alter the quality, safety, and efficacy of herbal drugs. No AFs (B1, G1) were found. However, traces of B2 and G2 were found in the tablets which were less than the permissible limit. Contamination by heavy metals and pesticides in herbal remedies can pose clinically relevant dangers for the health of the user and should therefore, be in limit.\[[@ref19]\] However, during the experiments, no heavy metals and pesticides were observed.

###### 

Physiochemical constants of Habb-e-Banafsha Qawi
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![Microscopic structure of Habb-e-Banafsha Qawi: Fibers (a), vessels (b) and epidermis (c)](JPBS-7-250-g003){#F1}

![Thin layer chromatography fingerprint of Habb-e-Banafsha Qawi. L1--L2: Ethanolic extract, L3--L4: Petroleum ether extract, L5 and L6: Chloroform extract](JPBS-7-250-g004){#F2}

###### 

*R*~f~ values of Habb-e-Banafsha Qawi
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Conclusion {#sec1-3}
==========

Development of standard operating procedures and standardization is of great significance in assuring the quality, authenticity, as well as purity and thereby, the efficacy of the drug. Standardization of drugs is essential to provide good quality drugs of high efficacy and potency. Such kind of standardization studies are needed in promoting the safe use of genuine drugs, thus contributing to human health. The methods used for standardization help in identification and collection of genuine drugs and discard of the adulterated, spurious drugs. Besides the economic loss, the use of the sub-standard drug can cause serious adverse effects in the body. Thus, it can be concluded that the parameters studied in the present work may be used for quality evaluation and results obtained could be used to lay down a new set of pharmacopoeial standards for the preparation of Habb-e-Banafsha Qawi to obtain optimal efficacy of the medicine.
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